Insulin Resistance-Oakley et al. JBuRNAL the diabetes. This type of resistance may occur at any age, but is more frequent in the fifth decade; the typical onset is within a year of the start (or restart) of insulin treatment. This type of resistance responds well to corticosteroid treatment. Resistance with a requirement between 200 and 300 units is seldom of the antibody type, and it is usual for associated disease or endocrine disturbance to be present. A few patients with high antibody titres were found in this group; most were seen after spontaneous remission from an episode of resistance requiring higher dosage. In the intermediate range of resistance the coexistence of increased antibody formation with other factors was a common finding. It is possible that in some cases an increase in insulin dosage for the treatment of a metabolic disturbance may stimulate antibody formation and lead to a more severe state of resistance.
conditions are uncommon. Patients whose requirements are less than 300 units more often give negative P.C.A. tests and show evidence of associated disease.
ADDENDUM.-Since the completion of this paper we have seen five further cases. In three of the patients who were P.C.A.-positive insulin resistance was successfully treated with prednisone. One patient who had a positive P.C.A. test failed to respond to prednisone, and one in whom the resistance was associated with pregnancy, but whose P.C.A. test was negative, responded well in the first pregnancy, but not in the second.
Summary
A series of 41 cases of insulin resistance is reviewed; this comprises 28 new cases and 13 previously reported cases which have been followed up.
The clinical features of insulin resistance are considered in relation to age, sex, duration of diabetes, interruption in insulin therapy, allergy, and associated diseases.
The serum of all patients was examined for insulin antibodies by passive cutaneous anaphylaxis (P.C.A.) and in some cases also by haemagglutination. P.C.A. antibody was found in 29 of the 41 cases.
Treatment with corticosteroids is almost always successful in insulin resistance associated with P.C.A. antibodies and unsuccessful when the P.C.A. test is negative.
When the daily insulin requirement exceeds 300 units the insulin antibody titre is usually high and associated pathological
The quest for an efficient and practicable method of providing the obstetric patient with nitrous oxide in a non-hypoxic mixture was prompted by the observation that some of the standard gas-and-air equipment in current use delivered considerably less than 10% oxygen (Cole and Nainby-Luxmore, 1962; Nainby-Luxmore, 1964; Moir and Bisset, 1965) . Recently efforts have been made to satisfy this demand by providing cylinders containing a mixture of nitrous oxide and oxygen which, when combined with a suitable reducing valve, will deliver a constant proportion of oxygen (Tunstall, 1961) .
Later Tunstall (1963) and Gale, Tunstall, and Wilton-Davies (1964) (Lancet, 1965) . Cole (1964) , however, has produced evidence to suggest that the use of premixed gases is more hazardous -than had been believed. His observations on the response of premixed gases to cold and some apparent anomalies in the published data on the influence of temperature change (Tunstall, 1963 ; Gale et al., 1964) invited further investigation. Accordingly, the present study was undertaken.
Material and Methods
The primary objective of the investigation was to study the effect of cold upon the composition of the gas mixture obtained from a cylinder during the entire period of emptying.
Eighty cylinders containing a 50/50% nitrous oxide and oxygen mixture were studied. Of the cylinders studied 60 were small and contained 500 litres of gas mixture; the remaining 20 large cylinders contained 2,000 litres. On each occasion the cylinder was full at the beginning of the formal " run," which was concluded only when the cylinder had been completely emptied.
Storage and Cooling.-Sixty-five cylinders lying horizontally were cooled for between 12 and 72 hours in one of two ways.
A cold-storage room in which the temperature was maintained constantly at -20°C. was used on 47 occasions. The remaining 18 cylinders were cooled in a laboratory refrigerator, and the minimum temperature during the period of cooling was recorded over a range from 0' C. to -15' C.
Emptying the Cylinder.-A respiratory simulator (Hill, Hook, and Bell, 1961) 
Results

Composition of the Emergent Mixture
The emergent mixture from 70 cylinders was analysed; the method of emptying did not appear to influence its composition. Throughout 36 runs the composition of the mixture remained virtually stable, and provided a measure of the accuracy with which the cylinders had been filled by the manufacturer (Fig. 1) . During the remaining 34 runs the issuing mixture was not constant. In these runs a relatively high percentage of oxygen was present initially, but as emptying proceeded the concentration of oxygen gradually fell. The rate of fall varied from one cylinder to another, and was more marked in the vertical than in the horizontal position (Fig. 2 
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in Fig. 3 Twelve of the cylinders investigated in the present study were found towards the end of the emptying period to deliver a mixture containing less than 21% oxygen; of these cylinders 10 were vertical and two horizontal (Fig. 4) . The maximum volume of this oxygen-poor mixture obtained from a large cylinder was 140 litres, and the maximum volume obtained from a small cylinder was 120 litres.
Changes in Temperature During Emptying
At all the sites monitored the temperature was found to drop markedly during emptying of the cylinder, whether precooled or not (Fig. 5) The temperature of the emergent gases was measured during seven runs. During four of these, involving continuous demand from small cylinders, a steady drop in temperature was observed throughout. During other runs (two large cylinders emptied intermittently and one small emptied continuously) the temperature began to rise again towards the end of the run (Fig. 5) .
Almost invariably the temperature of the cylinder fell during the period of emptying, irrespective of the initial temperature. Most frequently a sharp fall occurred during the early minutes, followed by a more gradually progressive decline, and as the run neared completion a slight rise was observed. Minor variations of this pattern were common, and on two occasions the temperature of the cylinders (both large) rose steadily (from an initial -4.9 and -1. (-10-7, -9-4, -8-9, -10-6, -9-9, and -9-0)
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Discussion
The first result of importance in this series of experiments on premixed gases was the observation that even when the mixture emerging from a cylinder was constant the nominal 50/50 nitrous oxide and oxygen mixture contained an oxygen concentration which varied between 48 and 56% from cylinder to cylinder (Fig. 1) . Though such variations are unlikely to have any great clinical significance when the gas mixture is inhaled, the observation is important because of the effect of such variations on the critical temperature of the mixture.
The critical temperature of a gas is that temperature above which the gas cannot be liquefied by pressure alone. In the case of the 50/50 nitrous oxide and oxygen mixture a critical temperature of -7°C. has been quoted (Gale et al., 1964) , but the behaviour of the mixture at this temperature is not typical of a normal gas, since on rewarming it does not necessarily revert to a homogeneous gas mixture. For convenience in discussion, however, the term " critical " will continue to be used when referring to the nitrous oxide and oxygen mixture. Because the critical temperature of the mixture is related to the partial pressure of its components and to their individual critical temperatures, it follows that any change in the composition of the nitrous oxide and oxygen mixture will alter its critical temperature. Moreover, since the critical temperature of nitrous oxide is 36.50 C. and that of oxygen -118.8°C., it follows that in any mixture of these gases the critical temperature will be increased as the percentage of nitrous oxide is increased ; if on the other hand the oxygen present is increased the critical temperature must fall.
The importance of this temperature effect is underlined by the results obtained from the experiments on cylinders which had been previously cooled and then rewarmed. In these experiments it was shown that once a full cylinder had been cooled below the critical temperature the emergent mixture was not always constant even when rewarming had taken place.
In these circumstances the concentration of oxygen in the mixture withdrawn from the cylinder was initially relatively high, but it gradually fell as emptying continued. Indeed, 12 of the cylinders tested delivered an oxygen concentration of less than 21 % in the later stages of emptying, and in one instance the final 120 litres discharged from a cylinder of 500 litres capacity contained less than 21 % oxygen. The potential danger of such a situation in clinical practice is obvious.
So far as is known this effect can be explained only by partial separation within the cylinders of the component gases of the mixture. This interpretation is supported by the fact that adequate rewarming followed by agitation restores the homogeneity of the mixture (Fig. 3) .
These results support the earlier work of Tunstall (1963) and that of Cole (1964) , both of whom demonstrated a similar lack of homogeneity in the mixtures issuing from full cylinders after cooling. Gale et al. (1964) 
